LOCALIZATION OF SHORT-CIRCUITS ON A MEDIUM VOLTAGE FEEDER WITH DISTRIBUTED GENERATION
The paper presents a localization procedure for phase-to-phase short-circuits on a medium voltage feeder with distributed generation. The distance from the substation to the fault location is estimated from the fundamental frequency voltage and current measured in the substation (conventional distance relay). Loads and a DG-unit connected to the feeder are shown to have opposite impacts on the estimated distance. The current drawn by loads cause the estimate to become too small. The DG feed current to the fault, and cause the estimate to become too large. The net impact of the DG is larger than the impact of load, since the DG current increase in a fault situation, while the load currents decrease. Two methods to compensate for these errors are presented. In compensation method A, pre-fault measurements from the DG-unit are utilized for estimating the DG-current during fault. The estimate is based on the assumption that the transient internal emf of the generator remains equal to the pre-fault value when a short-circuit occurs. In compensation method B, the magnitudes of both DG-current and DG-voltage during fault are measured. The phasor angles are calculated from a simplified lumped feeder model. The goal is to obtain sufficiently accurate fault localization, while taking into account that the use of measurements from other locations than the substation should be kept at a minimum. With method A, the results are best for 2-phase short-circuits, while for 3-phase faults there is an overcompensation of the impact from the DG. With method B, the results are satisfying for all fault cases.
